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1. Inbroduction

The purpose of this study is to show the value of using climatological
statistles in the improvement of precipitation forecasts by the estab-
1ishment of practical guidelines of duration probability.

The for@aa&txng of prealpltatlon duratlon is one of the prime problems
confronting Mﬂ%ﬁorologlsts in general. The forecasting of the most
likely time: of ‘Unset is only half the problem. '"Just how long will 1t
last?" is the next question the user public will ask. Due to the adverse
effect of precipitation on the public in genersl there is a natural tend-
ency for Meteorologists to overforecast both occcurrence and duration,
Many of the:more qualified thinkers in the field of meteorology have
VOie@d this épinion. It is frequently noted that rain will be continued
in'a faracast until all shadow of doubt of its ending is removed; and in
some ‘cases even after the current synoptic situation has obv1ously ceassd
to produce the phenomsna. In view of thaese conslderations it is hoped
that this study can provide some practical guidelines during periods of
uncertainty when present day forecasting techniques fall short of pro-
viding an adequate practical answer,

Most Meteorologists would agree thal synoptic situations which produce
short to moderate duration periods of precipitation offer the least
difficulty in prediction. In these cases timing of onset presents the
greatest difficuliy. On the other hand the stagnant or slow moving
systems with perhaps complicated, out-of-phase, upper air structures
offer the real challenges and prove the most difficult in arriving at a
confident decision as to length of duration, There are a few rain pro-
ducing situations which seem to have no dymamic or synoptic indications
as to when it will end or change appreclably. In these cases it is
frequently not a change in the surface or upper air patterns which brings
precipitation to an end, but the fact that available moisture is finally
depleted despite an apparent continued moisture source. In layman's
terminology "It finally rains itself out'.

It is during periods of uncertainty in dynamic or synoptic considerations
that climatology can play its most effective role as a guideline tool in
forecagt decision making by offering statistics on past experience to give
practical expsctations and/or probability of occurrence in view of the
current situabion., Again, it 1s the purpose of this study to offer these
guidelines to the Meteorologist for improvement of forecasts especially
during periods of complicated weather producing situations when decision
making is most difficult. It should be recognized at the outset that there
is no intent to offer climatological parameters as a crubtch for lack of
sound meteoroclogical reasoning on the part of the forecaster. It 1s only
an accessory tool drawm from past expsrience to help remove some of the
uncertainties where known dynamlc and/or synoptic principles fall short
of offering the required answer.



2., Data and Procedures

In the present study a 10 year period oc Climatological records was

used (1956-1965 inclusive) taken at the munieipal airport at Birmingham,
Alabama, All periods of measurable precipitation were recorded on an
hourly bagis and catsgorized by month of the year, The method used in
determining the duration of measurable precipitation was to count the
number of hours that 0L inch or more continued until at least 12 hours
glapsed without any measurable pracipitation belng received, This psriod
of 12 hours was chosen more or less arbitrarily on the assumption that a
synoptic situation which produced the period of precipitation had ended

or moved oub of the 4rea after it has ceased %o produce the phenomena for a
12 hour period., Any precipitation which might begin again shortly after
this 12 hour period was assumed to come from a new development, or & re-
development of a dissipating weather producing storm. No proof of this
agsumption is offered in the present article. Fxperience however dictatbes
that the assumption should prove out in the vast majority of cases. An
additional reason for using the 12 hour period for a cut-off point is the
fact that Weather Bureau forecast verification is by 12 hour periods, as
are the general periods of separation of forecasts offered the user publicy
i.e, Today, Tonight, and Tomorrow, It is obvious that a longer cut-off
period of say 18 to 2 hours would involve perhaps a continuing chain of
synoptic situations and would be of little value, particularly in summer
months where timing of afternoon shower onset i1s variable from day to day.

It will be recognized that measurable precipitation may only occur spag-
modically during any one precipitation period with some hours not showing
measurable amounts so long as a measurable amount again occurs in less
than 12 hours from the last one., In a few of the rain periods recorded
as much as 10 to 11 hours elapsed without any measurable amounts yet the
rain period was continued for a much longer time due to additional amounts
thereafter., By and large, however, the rain periods were persistent with
measurable amounts occurring almost every hour. Also, rain periods which
began shortly after a 12 hour period of no rain wers comparatively minor
and in the majority of cases 2L to L8 hours or mors ensued before another
rain period began after the ending of such period.

In this study no attempt was made to separate rain periods into the standard
12 hour forecast periods in use at Weather Bureau stations, In other

words, & 12 hour rain might fall into two 12 hour forecast periods, depend-
ing on time of onset, and on rare occasions a rain duration of 13 to 1k
hours might verify a forecast of rain in all three 12 hour periods of a

36 hour forecast. In making use of the conclusions arrived at in this
study, it should be assumed that a rain duration forecast will be hased

on the most likely time of onset, That is, if a 12 hour rain is predicted
to begin in the middle of a 12 hour forecast period then naturally it would
be forecast to last into the second period, or roughly for the fivst 24
hour perdod of the forecast
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For the 10 ysar perlod of study at Birmingham Alrport the toltal number of
rain cases for each month was tabulated by munber of hours of duration,
Next this data was categorized into six or twelve hour groupings, and
finally summarized into percentage of occurrence by the different group-
ings. The latter was arrived at by comparing the numbsr of cases in each
period grouping to the total number of rain cases for the particular
month, 7Table 1 shows the total hours of precipitation for the 10 year
period by months, The number of rain cases in each month, and the arith-
metic mean duration in hours., Also, the longest rain period for each
month is shown. Table 2 shows the number of rain cases falling within
certain time periods, ranging up to U8 hours of duration. The cases
lasting longer than 48 hours were grouped in one column and labeled 'above
48 hrs'. From this latter chart the finalized percentage frequency
diagram was prepared showing the percentage of duration for 6, 12, and

21y hour groupings., (see Table 3)

3, Analysis and Conclusions

For the purpose of this study the results shown in Table 1 do not have

any great value for practical use in every day forecasting. It does
indicate the trend of seasonal variation in normal precipitation duration
and the frequency of rain cases to normally expect in each month. The
duration of summer months precipitation is about half that found in winter
months while the number of rain cases are considerably more., One of the
reasons this mean duration does not offer much value in the business of

day to day forecasting is the large standard deviation from the mean, month
by month., TFor instance in the months of September and October the mean
duration of rain is aboubt twice that of July and August and would indicate
that rain situations are typically much longer in these months., The real
reason however, for the longer means 1ls due mainly to the effect of tropical
storm weather present in this area in these months which give unuswally
long periods of rain., If these tropical storm situations were taken out

the remaining rain cases would be quite short and infrequent rain situatiocns,
Charts .of figures from Tabls 2 and 3 however give a much better plcture of
rain duration expsctancy as applied to particular synoptic situations for
the different seasons of the year.

In Table 3 the strong seasonal variation in rain duration stands out
immediately. Note that in December only 32 percent of the rain cases
lasted & hours or less, whereas, in July 8l percent of its rain cases
ended in 6 hours or less. Extended further, 9L percent of the rain cases
in July had a duration of 12 hours or less compared to only 59 percent in
December. Interesting comparisons can be made from Table 3 to show the
different weather types which frequent the Birmingham area on a monthly
and seasonal basis, For instance in looking at December and January it

is found that December has normally longer periods of rain., Where Jamuary
has only 9 cases of rain in 10 years lasting longer than 21 hours, December
has 22 cases. Percentagewlse, 91 percent of Januery's rains (or snows)
are over in 2} hours or less compared to only 78 percent in December, A
probable cause for this is the fact that Polar outbreaks have not reached
thelr maximum strength in December and do not penetrate as far south with
the accompanying drier air, Also, the warmer Gulf of Mexico in December
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offers greater moisture supplles to override the Polar air and give
extended warm frontal rains. Further support of this idea iz gained
from sunshine and cloud cover data for the two months. Jamuary is the
cloudiest month of the year wibth lowest percent of possible sunshine
indicating frequent warm fronbal type weather, but the cooler Gulf does
not comtain enough avallable molsture to produce the long duration rains
of Decembsr, February also has a slight edge over January in the Longer
rain variety of weather patterns, This might indicate a retura of
moisture svpplies from Southern Gulf regions where the air has again
begun to warm up and produee occaslonal extended warm frontal type weather,
in forscasting for the winter monthg a healthy respect should be given to
the mean duration of precipitation as found in Table 1. The probability
of rain lasting 12 hours after initial onset is quite highs nevertheless
exceptionally long rains beyond the 2L to 36 hour class are quite rare,

Another polnt of interest comes from the figwres for June, Although this
is a traditionally swmmer month with it's share of alrmass convective
showers, as in July and Avgust, it also receives a considerable amount

of comparatively Long duration rains produced from frontal systems of

the late spring type. Where 76 percent of August's precipitation is over
in 6 hours or less, and 81 percent in the case of July, June has only 65
percent of its cases in this category. Longer rain sltuations are partic-
wWarly prevalent the first two weeks of June., August doss produce soms
longer rain durations than July and this is perhaps due to occasional
tropical storm influence, especially the latter part of the month.

In viewing all months, the sharp drop-off in rain duratlon is quite note-
worthy beyond the first 2L hours after onset. For instance, if a
forecaster called for measurable rain continuing beyond the first 24

hours he coulda't expect to verify more than 15 percent of the time except
during the month of December where he is given 22 percent chance, In the
months of January, May, June, July, August, October and November his cli-
matological verification would show less than 10 percent accuracy over an
extended period of time, This is not to say, of course, that a Meteorologist
doss nob have the ability to pick the long rain situations and have a much
higher verification than is indicated statistically. Tt does offer a word
of caution to those confronted with a potential long rain period Lo use
all available means at theilr disposal when predicting extended duration

of precipitation.

The accuracy of predicting the initial onset of precipitation will also
have to be taken into consilderatlion in the forecasting of probable duration,
During the menths of the year when extended rain forecasts are most fre-
quent, i.e. late fall, winter and spring, frontal weather is most active
and the movement of weather systems is generally more systematic, In the
vast majority of cases, time of onset can be pinned down to the most
probable six hour period in a 24 hour forecast, and to the nearest 12

hour period for longer predictlons. Once this ls determined the probable
duration period can be ascertained from the type situation, speed of move-
ment, ebc., keeping in mind a healthy respect for statistical probability
as shown in this climatological study.
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It is true that lowest verificatlion will come in those cases where -
weather systems do not move as forecast, or where complications set

in to radically change the agsociated weather from that which was
previously expected, Cold fronts which stall and begin moving slowly
northward as warm fronts are often unpredictable. Radicsl changes in
upper air patterns that associate themselves with surface systems can
bring a corresponding radical change in weather producing storms. It

is during periods of comparative uncertainty in expected changes of
weather producing systems that a healthy respect for climatological
means can improve a forecast product, especially on the long range basis.
For instance, if a current synoptic situation indiecates a high probability
of an unusually long rain period it would help to know that in the month
of Jaruary there had been no cases of continuous measurable rain lasting
beyong L8 hours in a ten year period at Birmingham,and only three cases
where rain lasted beyond 36 hours. In this case if the Meteorologist
forecast rain to stop before the end of 36 hours after onset he could
expect to be right 96 percent of the time. If he forecast rain to end
within 2} hours he would be right 91 percent of the time on the average,

In considering the weather types which produce precipitation of different
durations it may be an advantage to consider the normal expectation of
precipitation in all other cases except the short duration type (1 to 6
hours). A tabulation was made of all the hours of rain beyond the 1 to

6 hour class in Janvary and July for the 10 year period, The results show
that the mean duration was 17 hours in January and 15 hours in July. This
shows & radical difference in the means when all rain cases ars included.
For all cases the mean duration in January is 1l hours compared to only

L hours in July. This would indicate about as long duration rains in
gsummer from frontal or other complicated weather systems as is found in
winter - once the short duration rain cases are taken out of the means.

There are of course many obher possibilities for interesting comparisons
of possible use to the individual forecaster which are not included in
this article, but these are left to the Msteorologist to determine as it
best suits his individusal need. Although this study was designed speci-
fically for Birmingham, Alabama and the surrounding area, it is felt that
favorable application of the results may be had in other areas of similar
climates throughout the Gulf States.
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